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Amend 0006, Encl 1

PART 1 GENERAL

1.

1 REFERENCES

Solicitation No. W127S-05-B-0004

SECTI ON 15200

Pl PELI NES, LI QUI D PROCESS PI PI NG

The publications listed below forma part of this specification to the

extent referenced.
basi ¢ desi gnation only.

The publications are referred to in the text by

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M

ASTM A 126

ASTM A 167

ASTM A 182/ A 182M

ASTM A 193/ A 193M

ASTM A 194/ A 194M

ASTM A 268

ASTM A 312/ A 312M

ASTM A 351/ A 351M

ASTM A 395

ASTM A 403/ A 403M

(1997a) Carbon Structural Steel

(1995) Gray Iron Castings for Valves,
Fl anges, and Pipe Fittings

(1996) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

(1997c) Forged or Rolled Alloy- Steel
Pi pe Fl anges, Forged Fittings, and
Val ves and Parts for High-Tenmperature
Service

(1998) Alloy-Steel and Stainless Steel
Bolting Materials for High-Tenperature
Service

(1998) Carbon and Alloy Steel Nuts for
Bolts for High-Pressure and High-
Tenperature Service

(1996) Seanl ess and Wel ded Ferritic and
Martensitic Stainless Steel Tubing for
General Service

(1995a) Seanl ess and Wl ded Austenitic
St ai nl ess Steel Pipes

(1994a) Castings, Austenitic,
Austenitic-Ferric (Duplex), for
Pressure-Contai ning Parts

(1988; R 1998) Ferritic Ductile Iron
Pressure-Retaining Castings for Use at
El evat ed Tenperatures

(1998) Wought Austenitic Stainless
Steel Piping Fittings



ASTM A 513

ASTM A 576

ASTM A 813/ A 813M

ASTM A 815/ A 815M

ASTM A 858/ A 858M

ASTM A 865

(1997) Electric-Resistance-Wl ded
Carbon and All oy Steel Mechanica
Tubi ng

(1990b; R 1995) Steel Bars, Carbon,
Hot - W ought, Special Quality

(1995) Single- or Doubl e-Wel ded
Austenitic Stainless Steel Pipe

(1998) Wought Ferritic,
Ferritic/Austenitic, and Martensitic
Stainless Steel Piping Fittings

(1996) Heat-Treated Carbon Stee
Fittings for Low Tenperature and
Corrosive Service

(1997) Threaded Couplings, Steel, Black
or Zinc-Coated (Galvanized) Wl ded or
Seaml ess, for Use in Steel Pipe Joints

ASME | NTERNATI ONAL ( ASME)

ASME Bl. 20.1

ASME B16. 1

ASME B16. 5

ASME B16. 9

ASME B16. 11

ASME Bl16. 21

ASME B16. 28

ASME B31.1

ASME B31. 3

ASME B36. 19M

ASME B40. 1

(1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)

(1989) Cast Iron Pipe Flanges and
Fl anged Fittings

(1996; Bl6a) Pipe Fl anges and Fl anged
Fittings NPS 1/2 thru NPS 24

(1993) Factory-Made Wought Stee
Buttwel ding Fittings

(1996) Forged Fittings, Socket-Welding
and Threaded

(1992) Nonnetallic Flat Gaskets for
Pi pe Fl anges

(1994) Wought Steel Buttwel ding Short
Radi us El bows and Returns

(1998) Power Piping
(1999) Process Piping
(19685; R 1994) Stainless Steel Pipe

(1991) Gauges - Pressure Indicating
Dial Type - Elastic El enent

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)



AWM C111 (1995) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

AWM C500 (1993; Ch500a) Metal -Seal ed Gate Val ves
for Water Supply Service

AWM C508 (1993; Cb08a) Swi ng- Check Val ves for
Wat erwor ks Service, 2 In. (50 nmm
Through 24 In. (600 mm NPS

AWM C509 (1994) Resilient-Seated Gate Val ves for
Wat er Supply Service

AWM C550 (1990) Protective Epoxy Interior
Coatings for Valves and Hydrants

AWM C606 (1997) Grooved and Shoul dered Joints
AMERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1.1 (1998) Structural Welding Code - Stee
CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910 Cccupational Safety and Health
St andar ds

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 25 (1998) Standard Marking System for
Val ves, Fittings, Flanges and Unions

MSS SP-58 (1993) Pi pe Hangers and Supports -
Mat erial s, Design and Manufacture

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP- 89 (1998) Pi pe Hangers and Supports -
Fabrication and Installation Practices

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 (1991) Enclosures for Electrica
Equi prent (1000 Vol ts Maxi num

NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)
NFPA 49 (1994) Hazardous Chem cal Data
NFPA 325-1 (1994) Fire Hazard Properties of

Fl ammabl e Li qui ds, Gases and Vol atile
Sol i ds



NFPA 704 (1996) Identification of the Fire
Hazards of Materials for Emergency
Response

.2 SYSTEM DESCRI PTI ON

This specification covers the requirenents for above grade liquid
process pipe, pipe supports, fittings, equipnent and accessories
| ocated both inside and outside of treatnent plants.

2.1 Desi gn Requi rement s

Support systens shall be selected and designed within the specified
spans and conponent requirenments. The absence of pipe supports and
details on the contract draw ngs does not relieve the Contractor of
responsibility for sizing and providi ng supports.

. 2.2 Per f ormance Requirenents

The pressure ratings and materials specified represent mnimm

accept abl e standards for piping systens. The piping systens shall be
suitable for the services specified and i ntended. Each piping system
shall be coordinated to function as a unit. Flanges, valves, fittings
and appurtenances shall have a pressure rating no |less than that
required for the systemin which they are installed

.2.2.1 Above Grade Piping Systens

Pi ping systens shall be suitable for design conditions, considering
the piping both with and wi thout internal pressure, and installation
factors such as support spans and ambi ent tenperatures. Consideration
shall be given to all operating and service conditions both interna
and external to the piping systens.

.3 SUBM TTALS

Government approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only.
VWhen used, a designation followi ng the "G' designation identifies the
office that will review the subnmttal for the Governnment. The
follow ng shall be submitted in accordance with Section 01330

SUBM TTAL PROCEDURES

SD- 02 Shop Drawi ngs
Pi pe and Equi prent; G

Equi prent shop drawi ngs and support system detail draw ngs show ng
pi pi ng systems and appurtenances, such as mechanical joints, valves,
| ocal indicators and hangers, including a conplete list of equipnent
and materials. As-built draw ngs showi ng pipe anchors and gui des,
and | ayout of piping systens relative to other parts of the work

i ncl udi ng cl earances for mai ntenance and operation. As-built piping
and instrunmentation diagrans (P& Ds) identifying and | abeling

equi pnment, instrumentation, valves, drains, and all other inline
devices; if the contract drawi ngs contained P& Ds, the P& Ds found in
the contract draw ngs shall be revised to reflect the constructed
process system as directed by the Contracting O ficer



SD- 03 Product Data
Qualifications;

A statenment certifying that the Contractor has the specified
experi ence.

Wl der s;

The nanes of all qualified welders, their identifying synbols, and
t he qualifying procedures for each welder including support data such
as test procedures used, standards tested to, etc.

Assi stance and Trai ni ng;

A signed statenent certifying that the installation is satisfactory
and in accordance with the contract draw ngs and specifications and
the manufacturer's prescribed procedures and techni ques, upon

conpl etion of the project and before final acceptance.

Del i very, Storage and Handli ng;
Mat eri al safety data sheets;
Mat eri al s and Equi pnent;

Manuf acturer's descriptive and technical literature for each piping
system including design recomendati ons; pressure and tenperature
ratings; dinensions, type, grade and strength of pipe and fittings;
thermal characteristics (coefficient of expansion and thermal
conductivity); and chem cal resistance to each chem cal and chem ca
m xture in the liquid stream

Install ation;

The manufacturer's installation recommendations or instructions for
each material or procedure to be utilized, including materials
preparation.

Pi pe Schedul e;

A list of piping systens, pressure ratings and source of supply for
each piping system broken out by material, size and application as
i ndicated on the contract drawings. A list of any special tools
necessary for each piping system and appurtenances furnished for
adj ust ment, operation, maintenance and di sassenbly of the system

Val ve and Operator Schedule; G

A list of valve materials, pressure ratings, valve operator's
materials, air supply pressure, electrical service, |ocation, source
of supply, and reference identification as indicated in the contract
drawings. A list of any special tools necessary for each val ve type
and appurtenances furnished for adjustment, operation, maintenance
and di sassenbly.

SD- 06 Test Reports



Pi pe Leakage Tests; Hydrostatic Tests; Valve Testing;

Copies of all field test reports within 24 hours of the conpletion of
the test.

SD- 10 Operation and Mi ntenance Data
Pi pi ng, Val ves, and Appurtenances;

Si x copi es each of operation and mai ntenance nmanual s in indexed
bookl et form Operation manuals shall detail the step-by-step
procedures required for specialized startup, operation and shutdown
of piping systenms, and shall include the manufacturer's name, nodel
number, parts list and brief description of piping equiprment such as
val ves and ot her appurtenances and their basic operating features.
Mai nt enance manual s shall list routine mai ntenance procedures and
troubl eshooti ng gui des for the equi pment, and shall include piping

| ayout and val ve | ocations.

.4 QUALI FI CATI ONS
.4.1 Cont r act or

Contractor shall have successfully conpleted at |east 3 projects of
the sane scope and size or larger within the last 6 years. Contractor
shall denpbnstrate specific experience in regard to the system
installation to be perforned.

.4.2 Vel der s

The wel di ng of pressure piping systens shall be in accordance with
qual i fyi ng procedures using performance qualified wel ders and
operators. Procedures and wel ders shall be qualified in accordance
with Section 05093 WELDI NG PRESSURE PI PI NG

.5 GENERAL JOB REQUI REMENTS

Pi ping materi als and appurtenances shall be as specified and as shown
on the drawi ngs, and shall be suitable for the service intended

Pi ping materi al s, appurtenances and equi pnment supplied as part of this
contract shall be new and unused except for testing equipment.
Conponents that serve the sane function and are the sane size shall be
i dentical products of the same manufacturer. The general materials to
be used for the piping systens are indicated by service in the
contract draw ngs.

.5.1 Conponent s

Pi pi ng equi prent and appurtenances shall be new products of equa
material and ratings as the connecting pipe

.5.2 St andard Products

Mat eri al and equi prment shall be the standard products of a

manuf acturer regularly engaged in the manufacturing of the products
and shall essentially duplicate itenms that have been in satisfactory
use for at least 2 years prior to bid opening. Nominal sizes for

st andardi zed products shall be used. Pipe, valves, fittings and



appurtenances shall be supported by a service organization that is, in
the opinion of the Contracting Oficer, reasonably convenient to the
site.

1.5.3 I dentification

Each pi ece of pipe shall bear the ASTM designation and all other
mar ki ngs required for that designation. Valves shall bear a securely
attached tag with the manufacturer's nanme, valve nodel nunber, and

val ve identification permanently displayed and be narked in accordance
with MSS SP-25

1.6 DELI VERY, STORAGE AND HANDLI NG

Mat erials delivered and placed in storage shall be stored with
protection fromthe weat her, excessive humdity variation, excessive
tenperature variation, dirt, dust and/or other contam nants. Proper
protection and care of material before, during and after installation
is the Contractor's responsibility. Any material found to be damaged
shall be replaced at the Contractor's expense. During installation

pi ping shall be capped to keep out dirt and other foreign matter. A
materi al safety data sheet in conformance with 29 CFR 1910 Section
1200(g) shall acconpany each chem cal delivered for use in pipe
installation. At a minimum this includes all solvents, solvent
cenents, glues and other materials that may contain hazardous
conmpounds. Handling shall be in accordance with ASTM F 402. Storage
facilities shall be classified and marked in accordance w th NFPA 704,
with classification as indicated in NFPA 49 and NFPA 325-1. Materials
shall be stored with protection from puncture, dirt, grease, noisture,
mechani cal abrasi ons, excessive heat, ultraviolet (UV) radiation
damage, or other danmage. Pipe and fittings shall be handl ed and
stored in accordance with the manufacturer's recomendation

1.7 PRQIECT/ SI TE CONDI TI ONS
1.7.1 Envi ronnent al Requirenents

Pi pi ng system design, supply and installation shall address the
external corrosion conditions so indicated

1.7.2 Exi sting Conditions
The Contractor shall be responsible for the verification of existing
pi ping and penetrations. Prior to ordering materials, the Contractor
shall verify the size, material, joint types, elevation, horizonta
| ocation, and pipe service of existing pipes, and inspect size and
| ocation of structure penetrations to verify adequacy of wall sl eeves,
and ot her openings before installing connecting pipes.

1.7.3 Verification of Dinmensions
After beconming famliar with all details of the work, the Contractor
shall verify all dinmensions in the field, and shall advise the

Contracting Oficer of any discrepancy before perform ng the work

1.8 MAI NTENANCE



1

8.1 Service

Services for valve systens shall be provided by a manufacturer's
representative who is experienced in the installation, adjustnent and
operation of the equi pnent specified. The representative shal

i nspect the installation, and supervise the adjustnment and testing of
the equi pnent.

.8.2 Extra Materials

Concurrent with delivery and installation of the specified piping
systems and appurtenances, spare parts for each different item of

mat eri al and equi pnent specified that is recommended by the
manufacturer to be replaced any tine up to 3 years of service shall be
furnished. For each type and size of valve, the follow ng extra

mat eri als shall be provided: lubricator, lubricant (with appropriate
tenperature rating), lubricator/isolating valve; galvanized operating
wrench, 4.1 feet long, for T-handl ed operators. Extra materials shal
include 2 of the followi ng spare parts for each type and size of

val ve: gaskets; Oring seals; all elastonmer parts; and stem packing

PART 2 PRODUCTS

2.

2.

.1.3.1 Threaded Fittings Amend 0003

1 CARBON STEEL PI PI NG SYSTEM

1.1 Carbon Steel Pipe

1.1.1 General Service

Unl ess specified otherw se, carbon steel pipe shall neet the

requi renments of ASTM A 53 seamnl ess, Grade A or APl Spec 5L, Schedul e
40.

.1.2 Car bon Steel Joints

Carbon steel piping shall be joined by welding fittings or flanges
neeting the requirenents of AWM C606. Dielectric fittings or
isolation joints shall be provided between all dissinilar netals.

.1.3 Carbon Steel Fittings

Fittings shall be cast nmlleable iron or carbon steel. Were cast
fittings are not avail able, segnental welded steel fittings, ASTM A
53, Grade B, neeting the requirenents of manufacturer's recomrended
wal | thickness shall be fabricated

Threaded fittings are not called for on this project.

.1.3.2 Wel ding Fittings

Wel ding fittings shall be butt-welding or socket-welding. Wlding
fittings shall be forged steel, ASTM A 105/ A 105M Cl ass 150 confornmni ng
to ASME B16.9 and ASME B16. 28, or ASME B16. 11.



2.1.3.3 Fl anged Fittings

2.

2.

The internal dianeter bores of flanges and flanged fittings shall be
the sane as that of the associated pipe. The flanges shall be welding
neck, socket welding, or |apped type. Flanges and flanged fittings
shall be forged steel, ASTM A 105/ A 105M faced and drilled to ASME
B16.5 Class 150 with a 0.0625 inch raised face. For tie-into

exi sting flanges, the Contractor shall field check existing flanges
for non-standard bolt hole configurations and shall design as required
to assure new pipe and flange mate properly. Bolting shall be alloy-
steel ASTM A 193/ A 193M Grade B5 or B7 hex head bolts and ASTM A 194/ A
194M Grade 3 or 8N hex head nuts. When mating flange on val ves or

equi pnment is cast iron, ASTM A 193/ A 193M Grade B8 Class 1 bolts and
ASTM A 194/ A 194M Grade 8 heavy hex head nuts shall be used. Bolts
shall be provided with washers of the sane naterial as the bolts.
Gaskets shall neet the requirenents of ASME B16.5. Nonnetallic
gaskets shall conformto ASME B16.21 and be a mexinmum 0.125 in. thick
chl oroprene rubber, duroneter hardness No. 80, 1,500-psi m ni mum
tensile strength, 125 percent m ninum el ongation, flat ring type for
use with raised face fl anges

.4 VALVES

4.1 Requi renents For Val ves

Val ves shall include electric operator and controls, actuator,
handwheel , fl oor stand, worm and gear operator, operating nut, stem
and stem gui des, wench, and all other accessories required for a
conpl ete operation. The valves shall be suitable for the intended
service. Renewable parts are not to be of a |ower quality than those
specified. Valves shall be the same size as adjoining pipe. Valve
ends shall be conpatible with adjacent piping system An operator
shall be sized to operate the associated valve for the full range of
pressures and velocities. Valves will open by turning

countercl ockwi se. Operators, actuators, and accessories shall be
factory nount ed.

.4.2 Val ve Schedul e

Requi renents relative to this paragraph are shown on the contract
dr awi ngs.

. 4.3 Factory Finishing

Val ves shall have an epoxy lining and coating in accordance with AWM
C550 unl ess otherw se specified. The epoxy shall be either a two-part
liquid material or a heat-activated (fusion) material except that only
a heat-activated material shall apply if a valve coating is specified
as "fusion" or "fusion bonded" epoxy. The epoxy lining and coating
shall have a minimum (7.0 mls) dry filmthickness except where it is
limted by valve operating tol erances. Exposed valves shall be
finished in accordance with Section 65 PAI NTI NG GENERAL

4.4 Kni fe Gate Val ves Amend 0003

4.4.1 CGeneral Service Knife Gate Val ves



2.

2.

2.

2.

General service gate valves shall conformto the foll ow ng:

Kni fe gate valves shall have stainless steel bodies with Ni-

resi stant stainless steel trimor carbon steel bodies. Valves
shall neet the requirenents of AWM C500 or AWM C509 and have

Cl ass 150 flanged end connections. Bonnet shall be a NRS Bolted
type. Discs shall be knife type of stainless steel construction
and have rising stens. Valves shall be rated for 100-psig
service. Valves shall be equi pped with handwheel or electrically
actuated operators with nanual override handwheel

4.5 Operators
4.5.1 Oper at or Schedul e

Requirenents relative to this paragraph are shown on the contract
dr awi ngs.

Amend 0006

4.5.2 Manual Oper at or

Al'l operators are to be electric with manual override. Specification
for the manual override operators is provided in paragraph 2.4.5.3

4.5.3 El ectric Operator

El ectric operators shall be provided conplete with actuators, |oca
push button station, three buttons (OPEN STOP CLOSE) two |ights (GREEN
for local and RED for Renote) and three-position selector switch
(LOCAL OFF REMOTE), |ocal position indicator potentioneter and
accessories. The actuators shall operate on 460 VAC 3PH with a 75
percent duty cycle and shall be equi pped with an AC thermal overl oad
protector with autonatic rest, reversing (bi-directional) operation
for use with quarter-turn valves, or rotating equi pnent to ful
rotation. GCearing shall be a two-stage planetary, permanently

| ubricated self-locking gear train with self-lubricating bearings;
connections via male output staff. The start-up torque shall be 120
foot-pound. The stall torque shall be 150 foot-pound. Two trave

stop limt switches with cans, internal, independent, adjustable, and
actuated by cans shall be nounted on the drive shaft. A side nounted
hand turn wheel shall be provided for a nanual override. The force in
the manual operator shall not exceed 39.3 pound under any operating
condition, including initial breakaway. The nmanual operator shall be
a self-locking type or shall be equipped with a self-I|ocking device
The actuators shall have a NEMA 250 Type 4 enclosure with a corrosion
resi stant, baked epoxy finish as standard. The actuator shall operate
in a tenperature range of -40 to 150 degrees F. Actuators shall fai
in last position unless otherw se indicated. Electric operators shal
be furnished with features noted. Linmt switches shall be provided on
all actuators. Electric valve operator shall be Limtorque nmodel L120
or approved equal. In addition, operator shall be provided with
nounting adaptation to fit existing floor nount manufactured by Crane

Exposed Operators. Exposed operators shall have gal vani zed and
pai nt ed handwheel s. Wheels shall be lockable with a chain and
padl ock.



2.

a. Limt Switches. Limt switches shall be single-pole,
doubl e-throw (SPDT) type, rated 10 anmps at 120 volts ac,
housed in a NEMA 250 Type 4 encl osure, and adjustable for
open and cl osed val ve positions.

b. Positioners. The positioners for nodul ating actuators
shall control valve positions as a function of the input
signals. Position indicator shall be a potentioneter.
Corrosion-resi stant enclosures for positioners shall be
spl ash-and noi sture-proof with gasketed covers.

.4.6 Val ve Accessories

.4.6.1 Taggi ng

Identification tags nmade of stanped stainless steel indicating service
and val ve nunmber shown on the contract draw ngs shall be installed on
val ves using No. 12 AWG copper wire, stainless steel wire, or chrome-
pl at ed beaded chain. Tags shall be 1.375-inch m ninum di ameter

I ndent ati ons shall be black for reading clarity.

.5 M SCELLANEQUS PI PI NG COMPONENTS
.5.1 I ndi cating Devices

.5.1 Expansi on Joi nts

The Contractor shall provide all structural work and equi pnent
required to control expansion and contraction of piping. The
Contractor shall verify that the anchors, guides, and expansion joints
provi ded, adequately protect the piping systens.

.5.1.1 Expansi on Joint for Metallic Pipe

The expansion joint shall be a single slip type with stainless stee
wetted materials of construction. The expansion joint shall be sized
to match the associ ated piping. The maxi nrum al | owabl e wor ki ng
pressure shall be 150 psig at 120 degrees F. The expansion joint
shall be sized for a maxi mum axi al conpressing deflection of 3 inches,
a lateral novenent of 0.5 inches and an angul ar rotation of 15
degrees. End connections shall be as specified for the associated

pi pe joints. Required accessories for a conplete assenbly shall be
provi ded.

.6 Pl PE SUPPORTS AND PENETRATI ONS

Auxiliary steel shall be provided by the Contractor where the support
of piping systems and equi pnent is required between buil ding
structural elenents. Light gauge and structural steel shapes shal
conformto the requirenents of ASTM A 36/ A 36M The Contractor shal
have the option to use pre-engi neered support systens of stainless
steel products. However, a mxture of support system manufacturers
products is not permitted

6.1 Pi pe Supports



Pi pe supports shall conformto the requirenents of MSS SP-58, MSS SP-
69, and MSS SP-89. \Were pipe supports contact bare piping or in-line
devi ces, provide supports of conpatible material so that neither shal
have a deteriorating action on the other.

.6.1.1 Br acket s

Where piping is run adjacent to walls or steel columms, the Contractor
shall provide wel ded brackets, pre-punched with a m ni num of two
fastener hol es.

.6.1.2 O fset Pipe Cam

Where pipes are indicated as offset fromwall surfaces, a double-Ieg
desi gn two-pi ece pipe clanp shall be supplied by the Contractor

.6.2 Pi pe Cui des

For piping, alignnent guides shall be gal vani zed steel or stainless
steel, roller type guides.

PART 3 EXECUTI ON

3.

3.

1 PREPARATI ON

1.1 Protection

Pi pe and equi pment openings shall be closed with caps or plugs during
installation. Equipnment shall be protected fromdirt, water, and

chem cal or nechani cal damage.

1.2 System Preparation

.1.2.1 Pi pe and Fittings

Pipe and fittings shall be inspected before exposed piping is
installed. The Contractor shall clean the ends of pipes thoroughly,
renove foreign matter and dirt frominside of pipes, and keep piping
clean during and after laying

.1.2.2 Damaged Coati ngs

The Contractor shall repair damaged coating areas in the field with
mat erial equal to the original coating. The Contractor shall not
i nstall damaged piping naterial s.

.1.2.3 Fi el d Fabrication

The Contractor shall notify the Contracting O ficer at |east 2 weeks
prior to the field fabrication of pipe or fittings and at |east 3 days
prior to the start of any surface preparation or coating application
work. Field welding shall be perforned in accordance with Section
05093 WELDI NG PRESSURE PI PING. Wel ding el ectrodes shall be provided
in accordance with Table 4.1 of AWs D1.1 as required for the
appl i cabl e base nmetals and wel di ng process. Fabrication of fittings
shal | be performed in accordance with the manufacturer's instructions.



3.

3.

2 EXPOSED PI PI NG | NSTALLATI ON

Exposed piping shall be run as straight as practical along the

al i gnment shown on the contract drawi ngs and with a ninimum of joints.
Pi pi ng and appurtenances shall be installed in conformance with

revi ewed shop drawi ngs, manufacturer's instructions and ASME B31. 3

Pi ping shall be installed wi thout springing or forcing the pipe

2.1 Anchors and Fasteners

| mpact expansi on (hammer and expl osive charge drive-type) anchors and
fastener systenms are not acceptable. Lead shields, plastic or fiber
inserts, and drilled-in plastic sleeve/nail drive systens are al so not
accept abl e

.2.1.1 Drilled-1n Expansion Anchors and Fasteners

Anchors shall be designed to accept both machi ne bolts and/or threaded
rods. Such anchors shall consist of an expansion shield and expander
nut contained inside the shield. The expander nut shall be fabricated
and designed to clinb the bolt or rod thread and sinultaneously expand
the shield as soon as the threaded item while being tightened,
reaches, and bears against the shield bottom The shield body shal
consi st of four legs; the inside of each shall be tapered toward
shield bottom (or nut end). The end of one |leg shall be el ongated and
turned across shield bottom The outer surface of shield body shal

be ribbed for grip-action. The expander nut shall be of square design
with sides tapered inward frombottomto top. The anchor materials of
construction shall be TP304 stainless steel of 43,541-psi mininum
tensile strength. Fasteners shall be machine bolts for use with above
anchors; nuts and washers shall conformto ASTM A 194/ A 194M The
anchor |ength, dianeter, and enbednent depth shall neet the

manuf acturer's requirenents for the maxi num al |l owabl e worki ng | oad of
the application. The anchor/fastener assenbly shall be UL listed with
a one-piece stud (bolt) that has integral expansion wedges, nuts and
washers. The stud shall be constructed of TP304 stainless steel, and
nut and washer of TP304 stainless steel. The anchor |ength, dianeter,
and enmbednment depth shall neet the manufacturer's requirenents for the
maxi num al | owabl e working | oad of the application

. 2.2 Pi pi ng Expansi on Provi si ons

The piping shall be installed to allow for thermal expansion resulting
fromthe difference between installations and operating tenperatures.
Anchors shall be installed as shown in the contract draw ngs to

wi t hstand expansion thrust |oads and to direct and control therma
expansion. An internediate pipe guide shall be installed for every
pi pe at each netal channel fram ng support not carrying an anchor or
al i gnment gui de. \Where pipe expansion joints are required, pipe

al i gnnent gui des shall be installed adjacent to the expansion device
and within four pipe dianeters. Expansion devices shall be installed
in accordance with the manufacturer's instructions and at the

| ocati ons shown in the contract draw ngs.

2.3 Piping Flexibility Provisions



Fl exi bl e couplings and expansion joints shall be installed at
connections to equi pnent, and where shown on the contract draw ngs.
Addi tional pipe anchors and fl exi ble couplings beyond those shown on
the contract draw ngs shall be provided to facilitate piping
installation, in accordance with revi ewed shop draw ngs.

. 2.4 Coupl i ngs, Adapters and Service Saddl es

Pi pes shall be thoroughly cleaned of oil, scale, rust, and dirt in
order to provide a clean seat for gaskets. Gaskets shall be w ped
clean prior to installation. Flexible couplings and flanged coupling
adapter gaskets shall be lubricated with the manufacturer's standard
| ubricant before installation on the pipe ends. Couplings, service
saddl es, and anchor studs shall be installed in accordance with
manufacturer's instructions. Bolts shall be tightened progressively,
drawi ng up bolts on opposite sides a little at a tine until all bolts
have a uniformtightness. Torque-limting wenches shall be used to
tighten bolts.

.2.5 Pi pi ng Equi prent/ Conponent | nstallation

Pi pi ng conponents and indicators shall be installed in accordance with
manufacturer's instructions. Required upstream and downstream

cl earances, isolation valves, and m scell aneous devices shall be

provi ded for an operable installation

.2.5.1 Local Indicators

All direct-reading indicator devices and pressure gauges shall be
installed so that they can be easily read fromfloor |evel, and are
readily accessible for maintenance and service. Pressure gauges shal
be installed where indicated in the contract drawings. Field
calibration of all indicators shall be perforned at tine of
installation to ensure neasuring and readi ng accuracy.

. 2.6 Pi pe Fl anges

Pi pe flanges shall be set level, plunb, and aligned. Flanged fittings
shall be installed true and perpendicular to the axis of the pipe

The bolt holes shall be concentric to the centerline of the pipe and
shall straddle the vertical centerline of the pipe

2.7 Val ve Locati ons

Val ves shall be | ocated in accordance with the contract draw ngs where
actuators are shown.

. 2.8 Pi pe Tap Connecti ons

Taps to pipe barrels are unacceptable. Taps to steel piping shall be
made only with a wel ded threadol et connection

.3 EXTERNAL CORROSI ON PROTECTI ON

Protect all pipe and piping accessories from corrosion and adverse
envi ronnental conditions.



3.

3. 1. Ferrous Piping

Shop prinmed surfaces shall be touched up with ferrous metal priner.
Surfaces that have not been shop prinmed shall be solvent cleaned
Surfaces that contain |oose rust, mll scale or other foreign

subst ances shall be nechanically cleaned by power wire brushing and
primed with a ferrous nmetal prinmer. Prined surfaces shall be finished
in accordance with Section 09965 PAI NTI NG HYDRAULI C STRUCTURES

.5 FLEXI BLE JO NTS AT CONCRETE STRUCTURES

Fl exi bl e joints shall be provided at the face of all structures,

whet her or not shown on the contract draw ngs. Mechanical joints,
flexible couplings, and proprietary restrained ductile iron pipe
joints shall be considered flexible joints; welded pipe joints shal
not. Joints may be flush with the structure face or may be | ocated up
to 1 pipe dianmeter away fromface, but not further than 17.7 inches
away from face

.6 CLOSURES

Cl osure pieces shall be installed as necessary to end pipe runs and
shall conformto ASME B16.9 or ASME B16.11. El astoner sleeves bonded
to pipe ends are not acceptable. Pressure piping shall have cl osures
of blind flanges or plain end pieces, with thickness matching the
nonm nal wall thickness of the associated pipe, mounted on double
flexible couplings, unless otherw se shown on contract draw ngs or
approved by the Contracting O ficer.

.7 VALVE | NSTALLATI ON

Fl anged val ve bolt holes shall be installed so as to straddle the
vertical centerline of pipe. Flanged faces shall be cleaned prior to
inserting the gasket and bolts, and then the nuts shall be tightened
progressively and uniformy

7.1 Val ve Orientation

The operating stem of a manual valve shall be installed in a vertica
posi tion.

. 8 Pl PI NG SUPPORT SYSTEMS | NSTALLATI ON

The absence of pipe supports and details on the contract draw ngs
shall not relieve the Contractor of responsibility for sizing and
provi di ng supports.

. 8.1 General Support Requirenents

Pi pe support systens shall neet the requirenents of MSS SP-58
Contractor-desi gned and sel ected support systens shall be installed in
accordance with MSS SP-69, and as specified herein. Piping
connections to equi pnent shall be supported by pipe supports and not
of f the equipnment. Large or heavy valves, fittings, and/or equipnent
shal | be supported independently of associated piping. Pipes shal

not be supported off other pipes. Supports shall be provided at

pi pi ng changes in direction or in elevation, adjacent to flexible



joints and couplings, and where otherw se shown on the contract

drawi ngs. Pi pe supports and hangers shall not be installed in

equi pnent access areas. Existing support systens may be used to
support additional new piping only if the Contractor can denonstrate
that the existing support systens are adequate for the additiona

| oads, or if the existing systens are strengthened to support the
additional | oads. Pedestal type pipe supports shall be provided under
base fl anges adjacent to rotating equi prent and where required to

i solate vibration. Lateral supports shall be installed at all changes
in direction.

.8.2 Support Met hods

Pi pi ng support shall be provided as specified and as shown in the
contract drawi ngs. Vertical piping shall be supported by wal
brackets, base el bows, or riser clanps on floor penetrations.

.9 FI ELD QUALI TY CONTROL
.9.1 Pi pe Leakage Tests

Unl ess approved by the Contracting Oficer, |eakage testing shall be
conducted after the pressure tests have been satisfactorily conpleted
The duration of each | eakage test shall be at |east 2 hours, and
during the test the piping shall be subjected to not |ess than 100
psig pressure. Leakage is defined as the quantity of the test |iquid,
water, that is supplied to the piping system or any val ved or
approved section thereof, in order to maintain pressure within 5 ps

of the specified | eakage test pressure after the piping has been
filled with the test liquid and all air is expelled. No piping
installation will be accepted if | eakage exceeds the all owabl e | eakage
determ ned by the foll owi ng fornula:

= Cf x Nx Dx P0.5

conversion factor = 0.0001351

al l owabl e | eakage, gallons per hour

nunber of joints in the length of piping tested
nom nal pipe diameter, inches

average test pressure during the test, psig.

UDZI_QI_

Shoul d any test disclose | eakage greater than that allowed, the |eaks
shall be |l ocated and repaired until the |leakage is within the
speci fied all owance, without additional cost.

.9.2 Testing New to Existing Connections

New pi pi ng connected to existing pipe and existing equi pment shall be
tested. The Contractor shall isolate the new piping with pipe caps,
spectacle blinds, or blind flanges. The joint between new piping and
exi sting piping shall be tested by nmethods that do not place the
entire existing systemunder the test load. The Contractor shall then
proceed with the testing of new piping systens as specified herein

.9.3 Val ve Testing

Val ves may either be tested while testing pipelines, or as a separate
step. It shall be denonstrated that valves open and cl ose snmoothly



Wi th operating pressure on one side and atnospheric pressure on the
other, and in both directions for two-way valve applications. The
Contractor shall count and record the nunmber of turns required to open
and cl ose each val ve, and account for any discrepancies with

manuf acturer's data.

.10 FI NAL CLEANI NG

.10.1 Interim Cl eani ng

The Contractor shall prevent the accunul ation of weld rod, weld
spatter, pipe cuttings and filings, gravel, cleaning rags, and other
foreign material within piping sections during fabrication. The

pi ping shall be exanined to assure renoval of these and other foreign
objects prior to assenbly and installation.

End of Section --



